Vogt-Koyanagi-Harada disease · SAPHO syndrome · Choroidal detachment · Serous retinal detachment · Cyclosporine Abstract A 66-year-old Japanese woman who was diagnosed with synovitis-acne-pustulosis-hyperostosis-osteitis (SAPHO) syndrome presented with bilateral blurred vision 4 months prior to visiting our hospital. She had visited a local ophthalmology clinic first. She was diagnosed with conjunctivitis and was prescribed antibacterial eye drops. The symptoms persisted in spite of treatment. She was then referred to our hospital. At her initial visit, the visual acuities were 0.6 in both eyes. A slit-lamp examination revealed bilateral shallow anterior chamber, and intraocular pressures of 18 mm Hg in the right eye and 16 mm Hg in the left eye. There were no cells in the anterior chamber. Fundus examination revealed bilateral annular choroidal detachment and serous retinal detachment. Fluorescein angiography showed leakage of dye from the retinal pigment epithelium (RPE) and indocyanine green angiography showed focal choroidal hypoperfusion. Optical coherence tomography showed wavy RPE line and blurry thick choroid. Systemic investigation by the physician demonstrated bilateral pleural effusions of unknown origin. The patient had a past history of breast cancer; however, no metastasis was identified via malignant cells through cytology, laboratory findings, radiographs, CT, and MRI. After the diagnosis of Vogt-Koyanagi-Harada (VKH) disease was made, the patient was treated with local and systemic steroid including high-dose intravenous corticosteroids, and 150 mg of cyclosporine per day. Seventy days after the second high-dose of intravenous corticosteroids, these medications brought a complete resolution of both choroidal and reti-
Introduction
Synovitis-acne-pustulosis-hyperostosis-osteitis (SAPHO) syndrome is a rare but clinically important disease characterized by pustular skin lesions and non-pyogenic osteoarticular lesions [1] . The etiology of SAPHO syndrome remains unclear, but neutrophil activation is suggested to contribute to the pathophysiology of this disease [2] . Ocular inflammation associated with SAPHO syndrome is rare. In this report, we describe an unusual case of VogtKoyanagi-Harada (VKH) disease manifesting bilateral annular choroidal detachment and exudative retinal detachment in a patient with SAPHO syndrome.
Case Report
A 66-year-old Japanese woman presented with bilateral blurred vision 4 months prior to visiting our hospital. She had been diagnosed with conjunctivitis and prescribed antibacterial eye drops by a local ophthalmology clinic. While undergoing therapy, she developed general fatigue and lumbar pain. She visited a private clinic, and was diagnosed with bilateral exudative pleural effusions. She was then referred to our hospital for further investigation and treatment. After admission to our hospital, complete physical examinations were done. Her exudative pleural effusion was of unknown origin. The patient had a past history of breast cancer 2 years ago, but no malignant cells were observed in cytology examination, and no malignancy was detected by CT and MRI. In pleural fluid examination, the specific gravity was 1.304, cell count 397/µL (neutrophils 4.0%, lymphocyte 62.0%, macrophage 34.0%), lactate dehydrogenase 105 U/L, adenosine deaminase 8.7 U/L, total protein 4.4 g/ dL, rheumatoid factor <10.0 IU/mL, antinuclear antibodies (±), and negative cultures. The cause of lumbar pain was also examined by the orthopedic department, and she was diagnosed with multiple spondylitis. Findings of an MRI of the spine and bone scintigraphy are shown in Figure 1 . She also had palmoplantar pustulosis beginning several years ago. Based on the findings of spondylitis and palmoplantar pustulosis, she was diagnosed with SAPHO syndrome by both orthopedists and dermatologists, and was prescribed antibiotics and nonsteroidal anti-inflammatory drugs (NSAIDs). Seven days after admission, she was referred to ophthalmology for investigation of the cause of her blurred vision. At presentation, her bestcorrected visual acuity (BCVA) was 0.6 in both eyes. Intraocular pressure was 18 mm Hg in the right eye and 16 mm Hg in the left eye. Slit-lamp examination demonstrated bilateral shallow anterior chambers. There were no keratic precipitates in both corneas, and no cells in the anterior chambers. Fundus examination revealed bilateral annular choroidal detachment with exudative serous retinal detachment involving the macula. Optical coherence tomography (OCT) showed subretinal fluid with a wavy retinal pigment epithelium (RPE) line and thicker choroid in both eyes. Fluorescein angiography (FA) depicted multiple areas of pinpoint dye leakage from the RPE. Indocyanine green angiography (ICGA) showed multiple areas of choroidal hypoperfusion in both eyes (Fig. 2) . B-scan ultrasonography confirmed choroidal detachment with no associated scleral thickening or masses affecting the choroid and sclera. Although the patient did not meet all the diagnostic criteria for VKH disease, dif-ferential diagnosis showed no evidence of diseases such as uveal effusion syndrome, posterior scleritis, or choroidal metastasis, and laboratory markers of other types of uveitis including sarcoidosis, syphilis, and tuberculosis were negative. Moreover, autoimmune diseases such as rheumatoid arthritis and antineutrophil cytoplasmic antibody-associated vasculitis, which are often accompanied by uveitis, were also unlikely because of the absence of antibodies specific to these diseases. Her clinical findings including FA, ICGA, and OCT indicated VKH disease. Treatment was begun with a subtenon injection of triamcinolone acetonide in both eyes, while internists continued investigations to rule out other diseases. After 7 days, when internists finished the diagnostic workup with no additional findings, highdose intravenous corticosteroids were given for 3 days. Treatment was continued with a slowly tapering course of oral prednisolone to 30 mg per day for 8 days. Because the choroidal and retinal detachments persisted in spite of steroid therapy, the patient was prescribed immunosuppressive medication of cyclosporine 150 mg twice daily. Two weeks after starting cyclosporine, cellulitis occurred in the left leg and C-reactive protein (CRP) increased to 23.5 mg/dL. Cyclosporine was discontinued, and prednisolone was further tapered to 10 mg per day. Because of this episode, ocular findings persisted and worsened. Ten days after discontinuing cyclosporine, her general condition improved and CRP level decreased to within the normal limit. Treatment was resumed with high dose (1 g) of intravenous corticosteroids for 3 days and cyclosporine 150 mg twice daily. Seventy days after the second course of high-dose intravenous corticosteroids, choroidal and retinal detachments were resolved completely, and BCVA was 0.5 in the right eye and 0.7 in the left eye (Fig. 3) . Bilateral pleural effusions were also resorbed, and her general condition improved.
Discussion
First described by Chamot and associates [1] in 1987, SAPHO syndrome is a disease characterized by pustular skin lesions and nonpyogenic osteoarticular lesions. At present, SAPHO syndrome is regarded as a rare disease with an estimated prevalence of less than 1 in 10,000 [2] . Furthermore, ocular inflammation associated with SAPHO syndrome is rare. Fernández-Melón and associates [3] reviewed 394 patients with uveitis having spondyloarthropathies and reported only one patient with SAPHO syndrome. Yabe and associates [4] reported two cases of SAPHO syndrome accompanied by Behçet's disease. Tanaka and associates [5] reported a case of scleritis associated with SAPHO syndrome. There are no reports of VKH disease with exudative choroidal and retinal detachments associated with SAPHO syndrome. In this report, we describe an unusual case of VKH disease-associated SAPHO syndrome.
The ocular findings in our case, such as annular choroidal detachment, were uncommon compared to typical VKH disease. There are a few reports of VKH disease with annular choroidal detachment [6, 7] . Yamamoto and associates [6] reported a case of annular choroidal detachment without retinal detachment associated with VKH disease. Elaraoud and associates [7] reported a similar case. Our case did not manifest overt retinal detachment or disc swelling but showed multiple areas of fluorescein leakage from the RPE on FA and choroidal hypoperfusion areas on ICGA. OCT revealed increased choroidal thickness and a wavy RPE line. Ultimately, we diagnosed the patient with VKH disease associated with SAPHO syndrome.
Although several factors have been speculated to be possible etiologies of the SAPHO syndrome, such as infection, genetic predisposition, and immunological dysfunction, they remain controversial. The relationship between SAPHO syndrome and VKH disease is also unclear. Several studies have demonstrated that HLA-DR4 is strongly associated with VKH disease [8, 9] . On the other hand, there is no report of HLA-DR4-positive individuals with SAPHO syndrome. However, the association of HLA types with diseases remains controversial, because there are many questions regarding HLA typing for those diseases. VKH disease is a granulomatous inflammation related to T cell-mediated autoimmune disease targeting melanocyte self-antigens [10] . Grosjean and associates [11] have reported that autoantibodies were found in 20 patients (22.2%) with SAPHO syndrome, and they mentioned a link between autoimmunity and SAPHO syndrome. The mechanism of overlapping multiple autoimmune disorders is unknown. Infections or stress factors presumably activate humoral immunity, and the development of multiorgan immune disease is a possibility.
Our case did not respond to steroids alone, and immunosuppression therapy with cyclosporine was considered. NSAID is regarded as the first-line treatment for SAPHO syndrome [12] . For patients who respond insufficiently to NSAIDs, addition of corticosteroids, bisphosphonates, and disease-modifying anti-rheumatic drugs such as methotrexate, sulfasalazine, and cyclosporine can be considered [12, 13] . Moreover, biologics such as tumor necrosis factor inhibitors may be used in the case of refractory disease [12, 14] . In our case, steroid therapy was suspended due to complication with cellulitis during treatment. We must always keep in mind systemic conditions and the adverse effects of steroids. In our case, although ophthalmic findings and general conditions did not improve with NSAIDs and steroids, both were improved by combination with cyclosporine.
In conclusion, we reported a rare case of VKH disease associated with SAPHO syndrome. Combined therapy of immunosuppressive drugs with steroids was effective in resolving choroidal and retinal detachments. 
